We encountered a 36-year-old female who developed extracranial vertebral artery dissociation (EVAD), which is a rare condition in Japan. The disease developed with sudden severe right side neck pain and right upper arm pain. No abnormality was observed in the spinal canal, intervertebral discs, spinal cord, or nerve roots on MRI of the cervical spine, but dilation and double lumen were noted in the vertebral artery (VA) at the C4/5 level. The presence of aneurysm was confirmed by VA angiography, and EVAD was diagnosed. The symptoms were resolved by conservative treatment of pain, and the aneurysm shrank and disappeared with time on VA angiography. Even though neck and upper limb pain are the only clinical symptom and there is no brain dysfunction, such as disturbance of consciousness and vertigo, when symptoms develop acutely, this pathology should be included in differential diagnosis and orthopedists should carefully observe the vertebral artery, as well as the spinal canal, in evaluating cervical MRI.
Introduction
Spontaneous dissection of the vertebral artery (VAD) is increasingly recognized as an important cause of stroke in young adults. VAD is classified according to the location of dissection as intracranial VAD (IVAD) and extracranial VAD (EVAD), and EVAD is a rare disorder in Japan. EVAD is often accompanied by sudden onset of headache, nausea, and vertigo, in addition to neck pain, following a recent neck injury, including minor trauma such as chiropractic therapy.
Anticoagulant therapy is effective for managing this disorder, but prompt diagnosis is essential to obtain a favorable outcome. We encountered a patient who visited our department for a chief complaint of severe neck pain and was diagnosed with EVAD, and in whom the disease was remitted by conservative therapy. We report the case with a literature review.
Case Report
Severe pain suddenly developed in the right side of the neck over the scapular region and right upper arm without trauma in a 36-year-old woman. She visited an orthopedic clinic and was diagnosed with cervical disc herniation. Medication with a non-steroidal anti-inflammatory drug (NSAID) was started, but pain was not relieved. She was referred to our hospital for close examination 4 days after onset. She had no particular past or familial medical history. The first examination at our hospital showed clear consciousness; body temperature, 36.7˚C; blood pressure, 132/72 mmHg; heart rate, 66/min; vertigo, (-); nausea, (-). The range of motion of the neck region was strongly limited due to intractable pain, Jackson and Spurling tests were both negative, manual muscle tests were normal in both upper and lower extremities, no sensory disturbance was noted, and all deep tendon reflexes were normal.
Cervical disc herniation and cervical spondylosis were suspected based on the clinical course and symptoms, and the cervical spine was examined by imaging.
Plain radiography of the cervical spine was normal. On cervical MRI, no space-occupying lesion was present in the spinal canal and nerve root foramen, but dilation of the lumen of the right vertebral artery (VA) and double lumen were noted at the C4 intervertebral disc level in the horizontal section on T2-weighted imaging (Figure 1 ). VA angiography indicated a 2-mm aneurysm at the same level on 3D-CT (Figure 2 ), and EVAD was diagnosed.
Conservative therapy by local fixation with a cervical collar, an oral NSAID, and blood pressure control were initiated, and neck pain gradually remitted. VA angiography aimed at endovascular treatment was performed 3 weeks after admission, and showed shrinkage of the aneurysm. Therefore, no endovascular or surgical treatment was performed and the patient was discharged. On VA angiography performed after 3 months, the aneurysm had vanished ( Figure 3 ). As of 2 years after onset, no neck pain has recurred and the patient had returned to her previous work. In Japan, 232 (82%) and 30 (11%) of 283 cases diagnosed as VAD were IVAD and EVAD, respectively [2] , whereas 378 (74%) and 134 (26%) of 512 cases were IVAD and EVAD, respectively, in a systematic review of cases in western countries [3] . These data demonstrate that the frequency of EVAD in Japan is less than half that in western countries. The mean onset age of EVAD was younger than that of IVAD, and the cause was often trauma, including in mild cases. The cause of stroke was SAH in 43% and ischemic stroke (IS) in 57% of IVAD cases, whereas IS accounted for 97% of EVAD cases [1] [2] [3] .
Discussion
The histology of the VA is markedly different in the epidural and intradural regions [4] . The intradural artery is thin and contains fewer elastic fibers, in which dissection readily occurs, and the external elastic lamina is absent and the adventitial collagen fiber layer is thin, which allows ready formation of an aneurysm. For these reasons, IVAD may more readily induce SAH compared with EVAD.
Pathologically, there are two developmental patterns of VAD: a dissecting aneurysm type, in which a false lumen dilates outward and forms an aneurysm causing subarachnoid hemorrhage (SAH); and an aneurysm and dissociative stenosis type, in which a false lumen dilates inward and narrows the vascular lumen, causing IS (Figure 4) .
The main mechanism of cerebral ischemia in EVAD is considered to be embolism caused by formation of a thrombus in the dissected region, but aneurysm formation is observed on imaging in many cases of SAH. Accordingly, although anticoagulant therapy (heparin and subsequent warfarin administration) from the acute phase is recommended for treatment of EVAD [5] [6], antithrombotic therapy is contraindicated when aneurysm formation is clearly observed because of concern regarding aggravation of SAH. The dissected region becomes patent after 3 -6 months, even though the region is completely obstructed in the acute phase in 60% -80% of EVAD cases [7] . After this phase, the risks of recurrent cerebral infarction and dissociation are low, and the outcome is favorable in many patients [8] . Therefore, prevention of recurrence by continuation of antithrombotic therapy limited to 3 -6 months after onset is recommended [5] , but there is no evidence for its efficacy. In our patient, the lesion was a relatively localized aneurysm and dissociative stenos are type. Fortunately, no brain symptom developed throughout the course and the symptoms were remitted by treatment of neck pain alone. Antithrombotic therapy was not performed because shrinkage and disappearance of the aneurysm was confirmed over the course by VA angiography. To the best of our knowledge, there is no systematic report on the correlation between the size of aneurysm and spontaneous shrinkage for EVAD, but it is likely that many small aneurysm cases might have overlooked or misdiagnosed in Japan.
The extracranial VA ascends toward the cranial side through the transverse processes from the C6 vertebrae, and contacts the nerve roots in the transverse processes. There are several reports of radiculopathy caused by compression of VA dissociation-associated vascular dilatation or aneurysm [9] - [14] . Silbert et al.
described a case of a previously healthy 43-year-old woman who presented with neck pain and left arm weakness, in which MRI and MR angiography revealed compression of the C5 and C6 nerve roots by expansion of the vertebral artery wall within the intervertebral foramina associated with vertebral artery dissection [9] . Our patient complained of neck pain over the right scapular region and upper arm, but nerve root compression could not be identified on MRI because the aneurysm was small. However, we noticed laterality of the VA in the horizontal section on cervical MRI, although we are orthopedists who mainly diagnose and treat the spine, spinal cord, and peripheral nerves in patients with pain and paralysis. We suspected double lumen of the right vertebral artery and we were able to diagnose EVAD on VA angiography. This may largelybe due to improvement of the image quality of MRI, but it may also have been because we recognized the importance of careful observation of the entire image, including vascular lesions, rather than just the spine, spinal cord, intervertebral discs, and nerve roots.
Conclusion
In conclusion, we encountered a 36-year-old female patient in whom EVAD developed without a history of trauma. This case demonstrates that EVAD should be considered as a cause in middle-aged patients who complain of acute severe neck pain, even if this is not accompanied by stroke or symptoms of cranial neurological disorder such as nausea and vertigo.
Consent
The patient gave informed consent to submit this manuscript for publication.
